Fault processes in Arctic ice are characterized by particle motion, propagation and radiation. Estimates of these can be achieved [hrough analysis of individual acoustic events induced by the faults. Thus, data from a central Arctic experiment were analyzed. Particle velocity, displacement and rise time were estimated through integration of the acoustic signals in the time domain. ParticIe displacement was in the range 0(10-4 ) to 0( 10-2) m, significantly lower than that of earthquake-induced faults; particle velocity was 1 to 67 ctis, on average 5070 lower than that of a displacement discontinuity in rock. Fracture speed and strike angle characterize fault propagation and were estimated in the frequency domain. Fracture speed estimates were in the range 100 to 1100 tis. From the analysis of the events' radiation characteristics tensile and shear frac[ure were identified, both in the low (10 to 100 Hz) and mid (100 to 350 Hz) frequency ranges.
ESTIMATION

OF PARTICLE MOTION
Local motion of a propagating fault is characterized by particle displacement (slip), rise time (time of completion of a slip offset) and particle velocity. Due to lack of independent measurements of the ice-borne seismic waves (compressional and/or shear), from which these parameters are typically estimated, they were estimated directly from the acoustic signals. The acoustic pressure is proportional to the third derivative of slip displacement:
u is the particle slip sought. The vertical g(e) and horizontal B(d) directivities of the source, functions of the vertical angle @and the horizontal angle @, respectively, were determined from the event radiation and the acoustic model(s) that described it. T' and~, are the source speed and orientation, respectively, M is the Mach number and F(R) is the spreading function. For fracture-induced events, radiation was described by combinations of longitudinal and/or lateral octopoles, according to the fracture mode. For example, a shear fracture was represented by a lateral octopole the directivity pattern of which is given by g(0)B(@) = sin6cos26 . sin@cos@.
Once the appropriate functions were chosen, the acoustic signals were integrated thrice in the time-domain to obtain the respective slip functions. The shape of the slip function depends on the waveform of the acoustic signal from which it is obtained. An example is shown in Figure 1 , where an event signal, source-wave displacement parameter, i.e., the second integral of acoustic pressure, and slip functions are displayed. maximum slip U,,taz is 1.4 cm, rise time T is 0.050 s and particle velocity v is approximately 28 cm/s.
The
For a population of 196 events, mean slip was found to be in the range 0(10-4) to 0(10-2) m, at least 3 orders of magnitude lower than slip during earthquakes and particle velocity between 1 and 67 cm/s, the maximum value being about 70% of the typical particle velocity of a seismic fault. The maximum estimated rise time was about O.1 s.
